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B 2010 r. OTJioBJieHBi KJiemn po^a Ixodes b ToryuHHCKOM (paBHHHHan nacTB) p-He Ho- 
bochGhpckoh o6ji. h Ha TeppHTOpHH JieconapKOBOH 30hbi HoBocuGHpcKoro HayHHoro ueH- 
Tpa h OKpecTHOCTeH (CoBeTCKHH p-H r. HoBocnOnpcKa), yciaHOBJieHa hx BH^oBaa npn- 
Ha^ne^KHOCTB — Ixodes persulcatus (Schulze, 1930) h Ixodes pavlovskyi. Onpe^eneHBi 
HyKJieoTH^HBie nocne^oBaiejiBHOCTH (J>parMeHTa MHTOxoHflpnajiBHoro reHa COI ^jih 
56 Knemeii. OujioreHeTHHecKHH aHajiH3 (J>parMeHTa reHa COI npe^ciaBHTejieH rpynnBi 
persulcatus-ricinus noKa3an, hto BHyrpn bh^ob 1 pavlovskyi h I persulcatus , oGHTaiomHX 
Ha TeppHTOpHH A3hh, nocjie^oBaTeuBHOCTH Hccne^yeMoro (})parMeHTa reHa COI bbicoko 
KOHCepBaTHBHBI. MoJieKyJIflpHO-reHeTHHeCKHe MeTOflBI n03B0JIJIK)T 0£H03HaHH0 ZtH(J)(t)e- 
peHuupoBaTB Mopt})OJiorHHecKH 6nH3KHe BHflBi naToreHHBix rji a uenoBeKa KJiemefi I. pav¬ 
lovskyi h /. persulcatus . 

Rjuoueebie cnoea : Ixodes pavlovskyi , I. persulcatus , HKCO^OBBie KJiemu, Mop4)OMeTpH- 
uecKHe npH3HaKH, reH UHTOxpoM OKCH^a3Bi COI, HoBOCH6HpcKaa o6ji. 


Hnrepec k BcecTOpOHHeMy H3yneHHK) KJiemefi rpynnbi persulcatus-ricinus 
npo^HKTOBaH hx aKTHBHbiM yuacTHeM b no.zwepacaHHH h pacnpocTpaHeHHH 
npHpo^Hbix ouaroB TpaHCMHCCHBHbix HH(J)eKiiiHH uejiOBeKa. B nocjieAHee 
BpeMH noBbimeHHoe BHHMaHHe k OTaenbHbiM bh^bm KJiemeH ^aHHOH rpynnbi, a 
HMeHHO — Ixodes pavlovskyi (Pom., 1946), onpeaejmeTCJi hobmmh cbc^chhh- 
mh 06 hx pacnpocTpaHeHHH, CTaunajibHOH h xo3hhhhoh npHypoueHHOCTH, a 
TaKace Heo^H03HauHOH ponH b nepe^aue npHpoaHOonaroBbix naToreHOB ueno- 
BeKy (PoMaHeHKo, HeicajiKHHa, 2004; MocKBHTHHa h #p., 2008; Chausov et al., 
2010; JlHBaHOBa h ^p., 2011; PoMaHeHKo, KoH^paTbeBa, 2011). TecHbifi koh- 
tbkt Ha Bcex aKTHBHbix (J)a3ax »CH3HeHHoro u,HKJia I pavlovskyi h Ixodes per¬ 
sulcatus (Schulze, 1930), npeo 6 jia,zjaHHe nepBoro no hhcjichhocth Ha TeppHTo- 
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pimx c HHTeHCHBHbiM aHTponoreHHbiM B03^eiiCTBneM Bbi^j,BnraK)T 3a,aaHy yr- 
jiyGjieHHoro ^H(J)(J)epeHUHpOBaHHoro royueHHfl othx bhuob KJiemeH. CnTyaunji 
ycno>KHfleTCfl cymecTBOBaHHeM TaKCOHOMHuecKOH BHyTpHBHUOBOH ,aH(J)(J)epeH- 
UnauHH BHua I . pavlovskyi Ha 2 nouBHua I . p . pavlovskyi Pom., 1946 h I . p . oc - 
cidentalis Filippova et Panova, 1998, apeajibi KOTOpbix xapaKTeprayiOTca 06 - 
IHHpHOH OT3I>K)HKUHeH (OHjmnnoBa, 2007). 

Pe3yjibTaTbi njiaHOMepHbix TaKCOHOMHuecKHx HCCJieuoBaHHH npeucTaBHTe- 
jieii ceM. Ixodidae Murray, 1877 no3BOJiHJiH npoueMOHCTpnpOBaTb TecHbie pou- 
CTBeHHbie cbh3h b rpynne persulcatus-ricinus (OrnmnnoBa, 1971, 1973, 1977, 
1990, 1999; Filippova, 2002). FIomhmo (JiyHuaMeHTajibHbix TaKCOHOMHuecKnx 
AaHHbix ujia hkcouobmx KJiemeii (hard ticks) HaKonjieHbi cseueHmi no (Jmjiore- 
HHH, 3BOJHOU.HH H HCTOpHUeCKOH 300re0rpa(J)HH, OCHOBaHHbie Ha aHaJ!H3e no- 
cne^OBaTejibHOCTeH BHyrpeHHeii TpaHCKpHGHpyeMOH oGjiac™ (internal transc¬ 
ribed spacer 2 ITS2) h, KaK npaBHJio, 3 reHOB MHTOxoH^pnajibHOH /],HK: 12S h 
16S pPHK, reHa uHTOxpOMOKCHua3bi COl (cytochrome c oxidase subunit 1 ) 
(Norris et al., 1996; Keirans et ah, 1999; Fukunaga et ah, 2000; Hlinka et ah, 
2002; Murrel et ah, 2003; Barker, Murrel, 2004; Guglielmone et ah, 2006; Chen 
et ah, 2010). H3BecTHO, hto nepeuHCJieHHbie Bbirne reHbi mhtoxohaphh KJie- 
men, OTHeceHHbie k rpynne HUHOCHHKpa3HUHbix MapKepOB, c ycnexoM ncnojib- 
30BaHbi KaK ocHOBa npn npOBeuemm cjmjioreHeTHHecKHx nccne^OBaHnn (Mur¬ 
rel et ah, 2003; Barker, Murrel, 2004). BecbMa sa>KHO nun cpaBmrrejibHoro 
aHajm3a Hajinnne cooTBeTCTByiomux HyKJieoumHbix nocjieuoBaTejibHOCTeii, 
^enoHnpOBaHHbix b Me^yHapo^Hon 6a3e uaHHbix GenBank. 

U,ejibK) uaHHoii pa6o™ 6buio npose^eHne conocTaBJieHna uaHHbix Mop(J)o- 
jiornnecKnx KpnTepneB, ncnojib3yeMbix npn onpe^eneHnn bhuoboh npHHau- 
jie^cHOCTn, AByx 6jiH3KOpo,acTBeHHbix bhuob KJietaen /. pavlovskyi n I . persul - 
catus c TaKOBbiMn, nojiyneHHbiMn npn aHajin3e (J)parMeHTa reHa uhtoxpom ok- 
CH^a3bI. 


MATEPHAJI H METOflHKA 

B3pocnbie rojio^Hbie KJiemH OTJiOBJieHbi Ha (J)jiar b Mae — HiOHe 2010 r. b 
ToryuHHCKOM (paBHHHHaa nacTb) p-He HobochGhpckoh o6ji. h Ha TeppHTOpHH 
neconapKOBOH 30Hbi HobochGhpckoto HayuHoro ueHTpa h OKpecTHOCTefi (Co- 
BeTCKHHp-H r. HoBOcnGnpCKa). B ToryuHHCKOM p-He (83°21 / —84°21' b. u. h 
54°53'—54°53' c. m.) KJieiun OTJiOBJieHbi npeHMymecTBeHHo b OCHHOBO-Gepe- 
30BBIX H 6epe30BbIX Jiecax C BKJIlOUeHHflMH OCHHHHKOB. Ha TeppHTOpHH Jieco- 
napKOBOH 30Hbi HobochGhpckoto HayuHoro ueHTpa h ero OKpecTHOCTeS 
(83°05'—83°49' b. u. h 54°48' — 54°50' c. m.) otjiob npOBeueH b cochobhx 
jiecax c npHMecbio 6epe3bi h ochhbi. 

J \ o HCCJieuoBaHHH KJiemeii xpaHHJiH b 70%-hom pacTBOpe othjioboto cnnp- 
Ta npH +4 °C. nepeu BbiuejieHHeM cyMMapHbix HyKJienHOBbix khcjiot onpeue- 
jieH bh n KJieiueii He MeHee ueM no 15 uHaraocTHuecKHM npH3HaKaM. Bbinojme- 
ho H3MepeHne opraHOB caMuoB (10 ocoGeii) h caMOK (10) Ka>Kuoro Buzja. J\jih 
othx uejien 3aueiiCTBOBaHbi cnocoGbi, noupoGHo npeucTaBJieHHbie paHee (Oh- 
jinnnoBa, 1977; Tae^cHbin..., 1985), Hcnojib 30 BaH MHKpocKon MC-2 ZOOM. 
H3MepeHHH BbinojiHeHbi Rim opraHOB, MOpcJiOMeTpHuecKHe npH3HaKH KOTOpbix 
onHcaHbi h npHBeueHbi npH xapaKTepHCTHKe reorpacJmuecKOH H3MeHUHBOCTH 
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aKTHBHbIX (J)a3 0HT0reHe3a H OU,eHKH BHyTpHBH£OBOH TaKCOHOMHHeCKOH 
CTpyKTypbi npe^CTaBHTejieii rpynnbi persulcatus-ricinas (Taemibin..., 1985; 
OnjinnnOBa, MycaTOB, 1996; OnjinnnOBa, IlaHOBa, 1998). 

CyMMapHbie HyKJienHOBbie khcjiotbi OKCTparnpOBaHbi H3 KJiemen c no- 
MombK) Ha6opa «npo6a HK» (^HK-TexHOJiorHH, MocKBa). ^HK KJiemeft bbi- 
HBJieHa c Hcnojib30BaHHeM nojiHMepa3Hon uenHon peaKunn (niJP) b npncyTCT- 
bhh npaftMepOB H3 o6jiac™ reHa COl. npaiiMepbi Bbi6paHbi Ha ocHOBaHHH 
aHajiH3a HyKJieoTH^Hbix nocne^OBaTejibHOCTen COl 10 bh^ob KJiemeS (/. per- 
siilcatus , /. victims, I. pavlovskyi , Dermacentor reticulatus , D. nut tali, D. silva- 
rum , D. marginatus, Hyaloma marinatum, Haemapkysalis concinna , Rhipicep- 
halus sanguineus) h ncmojunoT aMnjiH^mjHpOBaTb (J)parMeHT reHa ajihhhoh 
650 nap HyKJieirmoB (n. h.). Elapy npaiiMepOB 5'-accacaaagacattggaactatatat-3' 
h C2 5'-aatccaggaagaataagaatatatac-3' Hcnojib30Bajin b nU,P no cne^ytomen 
nporpaMMe (35 uhkjiob, 94 °C — 10 c, 50 °C — 15 c, 72 °C — 40 c). HyKJieo- 
TH^Hbie nocjieAOBaTejibHOCTH npo^yKTOB mj,P onnmeHbi c Hcnojib30BaHneM 
GTG agarose gel (FMC BioProducts), onpe^ejieHbi c HcnoJib 30 BaHHeM npan- 
MepOB, cooTBeTCTByiomHx aHanH3HpyeMOMy mj,P-(J)parMeHTy, Ha6opa Big Dy- 
eTM Terminator Cycle Sequensing Kit b IJeHTpe ceKBeHupOBaHna ,HHK CO 
PAH, r. Hoboch6hpck (http://sequest.niboch.nsc.ru). Onpe^ejieHHbie nocjie- 
^OBaTenbHOCTH reHa COl BHeceHbi b 6a3y ^aHHbix GenBank no ji HOMepa- 
mh: JQ823024, JQ823025, JQ867068, JQ867069, JQ867070, JQ867071, 
JQ867072. 

CpaBHeHne HyKJieoTH^Hbix nocne^OBaTejibHOCTen c paHee ony6jinKOBaH- 
HbiMH npOBe^eHO c Hcnojib30BaHHeM nporpaMMbi BLASTN (http://www.ncbi. 
nlm.nih.gov/BLAST). BbipaBHHBamie nocne^OBaTejibHOCTen BbinojiHfljin c no- 
Mombio nporpaMMbi CLUSTALW (http://www.ebi.ac.uk/clustalw/index.html), 
(|)HJioreHeTHuecKHn aHajin3 — c ncnojib30BaHneM MeTO^a MaKCHMajibHoro 
npaB^onoaoGna c noMomtio nporpaMMbi MEGA 5.0. flocTOBepHOCTb (Jrnjior- 
paMMbi oueHHBajin, Bbiuncjum HH^eKC CTaTHCTnnecKon aocTOBepHOCTH npn 
o6meM nncjie noBTOpOB 1000. 


PE3YJIbTATbI H OECY^EHHE 

Ha ocHOBaHnn MOp(J)OJiomnecKHx KpHTepneB H3 56 nccjie^OBaHHbix KJie- 
meh 23 oco6n OTHeceHbi k Bn^y I. pavlovskyi (caMKH — 13, caMUbi — 10), 
33 — I. persulcatus (caMKH — 18, caMijbi — 15). Cpe^Hne 3HaHeHHJi pa3MepOB 
opraHOB KJiemen npnBe^eHbi b Ta6jinu;e (Ta6n. 1). 

CpaBHHTejibHbin aHaJiH3 ^aHHbix MOp^OMeTpnnecKnx oco6eHHocTeh nojio- 
B03pejibix KJiemen /. pavlovskyi , oGnTaiomux b neconapKOBoh 30He Hoboch- 
GnpCKoro HaynHoro ueHTpa, noKa3an, hto KJieum MaKCHManbHo 6jih3kh 
(Ta6ji. 1) npe^CTaBHTejiHM, OTJiOBJieHHbiM b 3ana,zjHOH uac™ apeana (boctoh- 
Hbie OTporn CananpCKoro Kpa^ca — 3ana,zjHbie OTporn Ky3HeijKoro AnaTay). 
KpoMe Toro, conocTaBJieHne 3HaueHHH pa3MepOB opraHOB KJienjeh /. pavlovs¬ 
kyi , oTJiOBJieHHbix b r. HoBOcn6npcKe, co 3HaneHHJiMH, npnBo^HMbiMn b Jime- 
paType, no3BOjmeT yTBep^aTb o 6onee bbicokoh CTeneHn cxo,ztcTBa c KJienja- 
mh, o6nTaiomHMn b ycjiOBnax Cananp-KysHeuKOro AnaTay, neM c npe^CTaBH- 
TenaMH n3 ioro-3ana^Horo AjiTaa (OnimnnOBa, YmaKOBa, 1967; OnjinnnOBa, 
1977; Tae^cHbih..., 1985; OnjinnnOBa, naHOBa, 1998). CymecTBOBaHne 2 no,zj- 
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T a 6 ji h u, a 1 

Cpe^HHe pa3Mepw HeKOTOpbix opraHOB (mm) caMOK, caMijoB I. persulcatus 
(ToryqiiHCKHH p-H, HoBocuSupcKafl o6ji.) h 1. pavlovskyi (neconapKOBaa 30Ha 
HoBocuGupcKoro HayuHoro ljeHTpa h ero OKpecTHOCTen, r. HobochGhpck) 


Table 1. Average size (mm) of some body parts in females and males if Ixodes persulcatus 
(Toguchinsk District, Novosibirsk Province) and I. pavlovskyi (forested park 
of Novosibirsk Scientific Centre and its outskirts, Novosibirsk) 



I. pavlovskyi/*/** 

I. persulcatus 

npH3HaK 

caMKa 
(n = 10) 

caMeu 
(n = 10) 

caMKa 
(n = 10) 

caMeu 
(n= 10) 

J\juma CKyTyMa/KOHCKyTyMa 

1.458/* 1.460/** 1.489 

2.050/*2051/**2.032 

— 

_ 

co cKanyjiaMH 

luma H^nocoMbi co CKanyjiaMH 

_ 

— 

2.320 

2.100 

IIlnpuHa CKyTyMa 

1.172/*1.171/**1.192 

1.197/* 1.195/* *1.170 

1.320 

— 

/JjiHHa maTocoMbi cHH3y 

0.978/*0.979/**1.029 

0.474/*0.476/* *0.492 

0.990 

0.550 

LLlHpHHa maTocoMbi cHH3y 

0.450/*0.499/**0.508 

0.305/*0.305/**0.312 

0.540 

0.380 

IIlnpuHa rnnocTOMa 

0.170/*0.186/**0.197 

0.176/*0.176/**/0.184 

0.210 

0.190 

J\juma JianKH I 

0.725/*0.723/**0.774 

0.728/*0.727/**0.757 

0.815 

0.680 

J\juma II—III qjieHHKa nanbn 

0.6301*0.6321**0.654 

0.358/*0.356/**0.380 

0.673 

0.356 

J\imm Me^Ham>Horo 3y6qa kokc I 

0.125/*0.123/**0.149 

0.69/*0.71/**0.88 

0.295 

— 


npHMenaHHe.* — cpejmne pa3Mepbi opraHOB caMOK n caMUOB I. pavlovskyi , ouioBJieHHbix Ha Ca- 
jianp-Ky3HeuKOM Anaiay (<t>HJinnnoBa, IlaHOBa, 1998); ** — cpejume pa3Mepbi opraHOB caMOK h caM- 
UOB I. pavlovskyi , OTJiOBJieHHbix b CnxoT3-AjiHHe (TaM ace). 


BHjtOB I. p. pavlovskyi Pom., 1946 h I. p. occidentalis Filippova et Panova pa- 
Hee oGocHOBaHO aHanraoM Gouee 30 nproHaKOB (OnjiunnoBa, HaHOBa, 1998). 
KpoMe Toro, b xo^e paGora mbi npHHHMajm bo BHHMaHHe cymecTBytomne pa3- 
jihhhh b rjia30MepHbix npH3HaKax nojiOB03pejiMx (J>a3 no^BH^OB I. p , pavlovs¬ 
kyi Pom., 1946 h I. p. occidentalis Filippova et Panova (OnjiunnoBa, 2007). Co- 
nocTaBJieHne MaTepnana, coGpaHHoro b neconapKe HoBOCuGupcicoro HaynHoro 
neHTpa, c thiiobmmh o6pa3u,aMH npe^CTaBHTejieft I. p. pavlovskyi Pom., 1946 

II03B0JIHJI0 3a(J)HKCHpOBaTb OTJIHHHfl B CTeneHH BMpaflCCHHOCTH GOKOBMX 6o- 
po3£, BajiHKOB CKyTyMa, b onepTaHHH ranocTOMa caMOK h b (J)opMax nanoK y 
oGohx nojiOB (OnjiHnnoBa, 2007) n noJiyHHTb flonoJiHHTexibHMe no^TBep^e- 
HHfl B yCTaHOBJieHHOH nO^BH^OBOH IipHHaflJie)KHOCTH. npeOT0J105KHTeJIbH0, 
npuHHHOH no^BJieHHfl otjihhhh y ocoGeii o^Horo BH#a nocuyacHJio pa3o6me- 
Hne boctohhoh h 3ana,aHOH nacTeii apeana b nepHoa iuinoijeHa (OnimnnoBa, 
FfaHOBa, 1998; OHjiHnnoBa, 2007). Flo Bceii bh^hmocth, MOpt^OMeTpHnecKne 
otjihhhh, 3a(J)HKCHpoBaHHbie uccjieaoBaTejniMH eme b KOHn,e nponnioro CTone- 
thh, c(J)opMHpoBanHCb b Heo^H03HaHHbix npHpo^HMx ycnoBHflx 3ana,o;Horo H 
BOCTOHHOrO Jl H3T>K)HKTOB H npH HaJIHHHH GoJiee TeCHMX (J)ayHHCTHHeCKHX CBfl- 
3eii MeyKjyy tophmmh CHCTeMaMH k»khoh ChGhph h AjiTaa b npezfejiax 3ana^- 
HOH TeppHTOpHH. 

CpaBHHTeJlbHO-MOp(|)OJIOrHHeCKHH aHaJIH3 .ZtaHHMX RJin n0J10B03peJ!MX 
I. persulcatus noKa3aji cne^yiomee. Cpe^HHe noKa3aiejiH pa3MepoB opraHOB y 
paccMOTpeHHMx b xozie Hamero HCCJie^OBaHHH Kjiemen ica^oro nona HanGo- 
jiee 6jih3kh k TaKOBMM, 3aperncTpHpoBaHHi>iM rjm Tae)KHMx toiemew, otjiob- 
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HM193871, 1. persulcatus, China 


77 


HU 

0.01 

I-1 


HM 193869, 1. persulcatus , China 
HM 193868, 1. persulcatus ; China 


■ JQ823024 (12) 

HM 193872, /. persulcatus , China 
HM 193870, /. persulcatus , China 
HM 193867, /. persulcatus , China 


100 




AB073725, /. persulcatus , Japan 
ll JQ867070 
JQ867071 

■ JQ867072 

■ JQ867069 (8) 


HM 193866, /. persulcatus, China 
AB231669, /. pavlovskyi , Japan 


1001 

"HT . 4 


■A JQ823025 (2) 
JQ823024 (21) 

AB231671,/. nipponensis 


AY945431,/. ricinus 


OnnorpaMMa HyKneora^Hbix nocjieflOBaTenbHOCTeH (j)parMeHTa reHa cyOteflHHHpw I ljHTOxpOM 
OKcn^a3H C HKco^oBbix KJiemeu, oTJioBJieHHbix b HobochGhpckoh o6ji. 

3HaneHHH CTaTHCTHnecKOH ^octobcphocth npHBeaeHbi b y3Jiax aepeBa. BHH3y noxasaHa imcajia flHBepremuiH. 
nocJieaoBaTejibHOCTH H3 ^3 hhoh paOoTbi BbiaejieHbi KBaapaTaMH (ajih 1. persulcatus) h TpeyroJibHHicaMH (ana 

I. pavlovskyi ). 

Phylogram based on the nucleotide sequences of cytochrome c oxidase subunit I gene fragment of: 

ixodid ticks from Novosibirsk Province. 


jieHHbix b K)ro-3ana,ziHOM Ajrrae (Ta6n. 1) (Taemibift..., 1985). H3 bcctho, hto 
K a^biH H3 nonoB /. persulcatus KOMnaKTeH b Mop^onoranecKOM oTHoineHHH, 
hto b cbok) onepejib o6ecnenHBaeT CTaGnjibHOCTb bh^obbix /jHarHOCTHHecKHx 
npn3HaKOB h no3BOJiaeT neTKo OTjiHHaTb Tae^KHoro Kjiema ot npejiCTaBHTeneH 
6nH3Kopo,acTBeHHbix bhjjob (OmrannoBa, MycaTOBa, 1996). 

J\jik nocnejiOBaTejibHOCTeH (J>parMeHTa MHTOxoH^pHaJibHoro reHa COI pa3- 
MepoM 650 n.H. cpaBHHTenbHbiH aHaJiH3 noKa3aJi, hto ohh bmcoko roMOJiornn- 

Hbl (99 - 100 %). TTpH 3T0M BblflBJieHO 7 pa3J!HHHbIX BapHaHTOB HyKJieOTHJIHbIX 

nocne^OBaTejibHocTeil, KOTopbie Ha ocHosaHHH pe3yjibTaTOB (])HnoreHeTHHe- 
ckoto aHanH3a c bbicokoh jjocTOBepHOCTBK) (J)opMHpyK>T 2 rpynnbi (cm. pncyHOK). 
B nepBoii rpynne nocJiejjoBaTeJibHOCTH (jjparaeHTa reHa COI reHOMa mhto- 
xohjiphh, nojiyneHHbie b xojje Harnero HCCJiejjOBaHna ot I. persulcatus , KJiacTe- 
pn30BajiHCb c cooTBeTCTByiomHMH nocjiejjOBaTejibHOCTAMH, paHee ony6jiHKOBaH- 
hmmh j\jm 3Toro BHjia KJiemeH. BTopaa rpynna c(})opMHpoBaHa nojiyneHHbiMH 
HaMH j\jm I. pavlovskyi h ejjHHCTBeHHOH, HMeiomeHca b 6a3e jiaHHbix GenBank. 
flenoHHpoBaHHa^ nocjiejjOBaTeJibHocTb (GenBank AB231669) nonyneHa ot 
noTOMKOB I. pavlovskyi c o-Ba XoKKaftjjo (ilnoHHfl), BbipameHHbix b na6opa- 
TopHbix ycjioBMx (Mitani et al., 2007). IIocjieAOBaTejibHOCTH JQ823024 h 
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Ta6nHi|a 2 


KoH^eHCHpOBaHHoe BHpaBHHBaHHe HyKJieoTH^Hbix nocjie^OBaTejibHOCTen 
(|>parMeHTa reHa cybbeAHHUAM I ljHTOXpOM OKCH^a 3 H C L pavlovskyi , 
OTJiOBJieHHbix Ha o-Be XoKKan^o (HnoHHfl) h b Hoboch 6 hpckoh o 6 ji. 


Table 2. Condensed alignment of neucleotide sequences of cytochrome 
C oxidase subunit I gene fragment of Ixodes pavlovskyi from Hokkaido, 
Japan, and Novosibirsk Province, Russia 


Ns GenBank 

n03HUHfl 

66 

123 

351 

526 

AB231669 

G 

A 

A 

c 

JQ823024 

• 

♦ 

G 

T 

JQ823025 

T 

C 

G 

• 


JQ823025 ot L pavlovskyi H3 HobochGhpckoh o6ji. orannanncb ot AenoHnpo- 
BaHHofi HyKJieoTnAHoft nocneAOBaTenbHOCTH cootbctctbchho no ab yM n TpeM 
n. h. (Ta6ji. 2), npnneM oth 3aMeHbi He npHBOAnnn k 3aMeHaM b aMHHOKnc- 
jiothoh nocjieAOBaTeubHOCTH. CneAyeT OTMemrb, hto H3 AByx reHeTHHecKnx 
BapnaHTOB HyicneoTHAHbix nocneAOBaTenbHOCTeii ot I. pavlovskyi H3 Hoboch- 
GnpcKoro HaynHoro ueHTpa AOMHHHpyeT reHeTHHeocnn BapnaHT, cootbctct- 
ByK)Lu,nn TaKOBOMy, 3aperacTpHpoBaHHOMy noA HOMepoM JQ823024 (cm. pn- 

CyHOK). 

K HacToameMy BpeMeHH b 6a3e abhhbix GenBank AenoHnpoBaHO 8 nocne- 
AOBaTejibHOCTen cooTBeTCTByiomero (J)parMeHTa reHa COI mhtoxohaphh 
/. persulcatus c yica3aHHeM MecTa oraoBa KJiemefi (GenBank AB073725, 
HM193866, HM193867, HM193868, HM193869, HM193870, HM193871, 
HM193872). OnuoreHeTHHecKHH aHanra nocjieAOBaTenbHOCTH (jiparMeHTa 
reHa COI mhtoxohaphh I. persulcatus , OTJiOBJieHHbix b HobochGhpckoh o6ji., 
noKa3an, hto ohh SjiH^ce Bcero KnacTepraoBanncb c TaKOBOH Knemen I. persul¬ 
catus , oGHTaiomHx b ilnoHHH Ha o-BeXoKKa0AO (GenBank AB073725; Shao 
et al., 2004). BMecTe c TeM nocneAOBaTejibHOCTb JQ867068, o6HapyaceHHa« b 
o6pa3H,ax ot 10 Knemefi, coBnaAana c HeKOTopbiMH HyKJieoTHAHbiMH nocjieAO- 
BaTejibHOCTHMH paccMaTpHBaeMoro (JiparMeHTa reHa TaeacHbix KJiemen c pa3- 
jihhhmx yAajieHHbix TeppHTOpHH Kmaa (cm. pncyHOK). Ouemca (JmnoreHHH 
(J>parMeHTa reHa COI noKa3ana 9 HyKJieoTHAHbix no3Hu;HH, no kotopmm cnGnp- 
CKne nocjieAOBaTenbHOCTH OTnnnaiOTCfl ot nnoHCKOH, npHneM jxjih Ka>KAOH 
HyKJieoTnAHOH nocjieAOBaTenbHOCTH oGHapyaceHO ot 2 ao 4 3aMeH (Ta6n. 3). 

EoJIbUIHHCTBO BbIHBJieHHbIX 3aMeH He3HaHHMbI. HCKJHOHeHHe COCTaBJIHeT 3aMe- 

Ha A 50 2 -*• G b HyKJieoTnAHOH nocjieAOBaTenbHOCTH noA HOMepOM JQ867070, 
KOTopan npnBena k 3aMeHe ocTaTKa H3onemi;HHa Ha ocTaTOK BannHa. Mo>kho 
npeAnono)KHTb, hto 3Ta 3aMeHa He OTpa3Hnacb Ha CBoncTBax GenKOBon Mone- 
Kynbi, nocKonbKy He H3MeHnncn Knacc aMHHOKHcnoTbi. 

B uenoM aHann3 (JmnorpaMMbi noKa3biBaeT, hto BHyrpn bhaob /. pavlovskyi 
n I. persulcatus , oGnTaiomnx Ha TeppHTOpHH A3 hh, nocneAOBaTenbHocTn nc- 
cneAyeMoro (J>parMeHTa reHa COI bwcoko KOHcepBaTHBHbi n npn npoBeAeHnn 
MoneKynnpHo-reHeTnnecKHx HccneAOBaHHH no3BonniOT 0AH03HanH0 othochtb 
K nemen k OAHOMy H3 yKa3aHHbix bhaob. 


345 









T a 6 ji h ij a 3 


KoH^eHCHposaHHoe BtipaBHHBaHHe HyKJieoTH^Hbix nocne^OBaTejibHOCTeii (J)parMeHTa 
reHa cyGbe/jHHHijM I ljHTOxpoM OKCH^a3M C I. persulcatus , OTJiOBneHHbix 
Ha o-Be XoKKail^o (JlnoHHfl) h b Hoboch6hpckoh o6ji. 


Table 3. Condensed alignment of neucleotide sequences 
of cytochrome C oxidase subunit I gene fragment of Ixodes persulcatus 
from Hokkaido, Japan, and Novosibirsk Province, Russia 


GenBank 

87 

163 

210 

228 

ri03HUH5I 

309 

351 

426 

AB073725 

G 

G 

A 

A 

A 

A 

C 

JQ867068 

♦ 

♦ 

G 

• 

♦ 

♦ 

« 

JQ867071 

• 

♦ 

♦ 

• 

T 

♦ 

T 

JQ867072 

♦ 

♦ 

♦ 

G 

T 

♦ 

T 

JQ867070 

♦ 

♦ 

♦ 

• 

T 

G 

« 

JQ867069 

A 

A 

♦ 

• 

♦ 

♦ 

« 


502 

A 

♦ 

G 


3AKJ1IOHEHHE 

ripeztCTaBHTejiH 6jiH3Kopo,ztCTBeHHOH rpynnbi noapoaa Ixodes (s. str.) 
L persulcatus u I. pavlovskyi mvieiOT p nji CTaGHJibHbix KanecTBeHHbix Mop(|)OJio- 
rnnecKnx pa3JiHHHH (®HJiHnnoBa, YmaKOBa, 1967). I. pavlovskyi npo^e- 
MOHCTpitpoBaHa reorpa(|)HHecKafl H3MeHHHBOCTb, oGocHOBaHa Mop^ononme- 
CKan BHyTpHBH^OBa^ ^H(J)(J)epeHii:Haii:Ha, Torjta KaK Ka^oro H3 nojiOB 
L persulcatus xapaicrepHa Mop^OJionmecKafl CTaGnnbHOCTb (OnjmnnoBa, 
YmaKOBa, 1967, 1968; OnimnnoBa, 1971; OrnmnnoBa, MycaTOB, 1996; On- 
jinnnoBa, FlaHOBa, 1998). AHajiH3 oGnmpHbix jiHTepaTypHbix CBe^eHHH, nx co- 
nocTaBJieHHe c pe3yjibTaTaMH Mop(J)OMeTpHHecKHx HCCJie^OBaHHH, BbinonHeH- 
HblX HaMH, II03B0J1HJ1H nOJiyHHTb He TOJIbKO flOnOJIHHTeJIbHbie nO^TBep^eHHH 
cymecTBOBaHHH BH^a I. pavlovskyi Ha TeppHTOpHH jieconapKOBOH 30Hbi Hobo- 
cnGnpcKoro HaynHoro ijeHTpa, ho h OTHec™ oGHTaiomnx 3#ecb KJiemew k no£- 
Bn^y I. p. occidentals Filippova et Panova. 

CpaBHHTejibHbifi aHajiH3 HyKJieoTHjtHbix nocne^OBaTejibHOCTeii ^panvieHTa 
reHa COI 6im3KopoztCTBeHHbix KJiemeii /. persulcatus n /. pavlovskyi H3 Hobo- 
cnGnpcKofi o6ji. c cooTBeTCTByiomHMH nocjiejtOBaTejibHocT^MH, onyGimKO- 
BaHHbiMH paHee, He Bburanji KaKHx-imGo cymecTBeHHbix otjihhhh. Mbi movkqm 
npe^nojiaraTb, hto npe^CTaBHTenjiM othx bhjjob, oGirraiomHM Ha TeppHTOpHH 
HnoHnn n KnTaa, cBoficTBeHHa BbicoKaa CTeneHb poztcTBa c 3ana^Hocn6npcKn- 
mh I. persulcatus w I. pavlovskyi . Ee3ycnoBHo, ^aHHoe npe^nonoaceHne Tpe- 
6yeT ^ajibHefimnx yrnyGneHHbix HCCJiejtOBaHHH. BMecTe c TeM pe3ynbTaTbi, 
no3BOJiHBmne no-HOBOMy B3niflHyTb Ha 3bojhou;hk), Mop^OJionmecKne n napa- 
3HTO-xo3^nHHbie npeo6pa30BaHmi, peKOHCTpyHpoBaTb reHe3nc apeanoB Ba)K- 
Heftmnx nepeHocnmcoB HH(J)eKu;HOHHbix 6oJie3Heft, noJiyneHbi npemviymecT- 
BeHHo 3ana^HoeBponeHCKHx h ceBepoaMepmcaHCKHx npnpoztHbix onaroB 
TpaHCMHccuBHbix HH^eKitnii (Filippova, 2002; Barker, Murrel, 2003, 2004; Mi- 
tani et al., 2007; Song et al., 2011). B to tkq BpeMfl oGmnpHeHmaa TeppHTopna 
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a3naTCK0H Hac™ Pocchh h bham ceM. Ixodidae, o6HTaK>nme 3Aecb, ocTaiOTCfl 
MaJ10H3yHeHHbIMH. 

Ba^CHO OTMCTHTb, HTO pe3yJlbTaTbI Harnero HCCJie,ZJOBaHHfl JjeMOHCTpHpyiOT 
neTKoe coBnaAeHne ^aHHbix MOp(J)OMeTpHHecKoro h MOJieKyjiapHO-reHeTHue- 
CKoro aHanH30B, hto AenaeT B03M0)KHbiM npOBeAeHne yrjiy6neHHbix HCCJieAO- 
BaHHH. /JajibHCHiiiHH aHajiH3 reHOMa KJiemeii I. pavlovskyi h I. persiilcatus , ot- 
JlOBJieHHblX Ha TeppHTOpraX C pa3JIHHHbIMH npHpOAHO-KJIHMaTHHeCKHMH ycjio- 
bhhmh, no3BOJiHT He TOJibKO nojiyHHTb aonojiHHTejibHbie npeACTaBJieHra o 
pOACTBeHHbix OTHomeHH^x b rpynne persulcatus-ricinus , ho h noica3aTb hx cy- 
mecTBeHHoe 3HaueHHe npn npOBeAeHHH cpaBHHTejibHoro rayueHHH nepeHOca 
B036yAHTejieH h (JiyHKUHOHHpOBaHHfl npHpOAHbix onaroB, nojwep^HBaeMbix 
pa3HbIMH BH^aMH. 
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IDENTIFICATION OF IXODES PERSULCATUS AND IXODES PAVLOVSKYI 
OCCIDENTALIS (IXODIDAE) BY THE ANALYSIS OF THE GENE FRAGMENT 
COXI (CYTOCHROME OXIDASE SUBUNIT I) 

N. N. Livanova, N. V. Tikunova, S. G. Livanov, N. V. Fomenko 

Key words'. Ixodes pavlovskyi , Ixodes persulcatus , Ixodidae, morphometric characters, 
COXI, Novosibirsk Region. 


SUMMARY 

Ticks of the genus Ixodes were collected in 2010 in the lowland part of Toguchinsk 
district of Novosibirsk Province (Russia) and in the forest-park area of Novosibirsk Scien¬ 
tific Centre and its outskirts (Sovetskiy district of Novosibirsk), and identified as Ixodes 
persulcatus (Schulze, 1930) (18 females and 13 males) and Ixodes pavlovskyi (13 females 
and 10 males). Ten specimens of each sex from each collecting site were examined. The 
following nine characters were used: the length and width of the scutum (conscutum) and 
of the gnathosoma in ventral view; the length of palpal segments II—III; the width of the 
hypostome; the length of idiosoma with scapula, of leg I, of the medial spur on fore coxa 
(Taiga..., 1985; Filippova, Musatov, 1996; Filippova, Panova, 1998). According to morp¬ 
hometric characters, specimens of Ixodes pavlovskyi collected in the forest-park area of the 
Novosibirsk Scientific Centre were identified as the subspecies I p. occidentals Filippova 
et Panova, 1998. Nucleotide sequences of the COI mitochondrial gene fragment were de¬ 
termined for 56 ticks. Phylogenetic analysis of the COI gene fragment in representatives of 
the persulcatus-ricinus species-group dwelling in Asia demonstrated high degree of con¬ 
servatism. Molecular-genetic methods allow reliable identification of morphologically si¬ 
milar species I. pavlovskyi and L persulcatus , pathogenic for humans. 
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